Hemimedullary infarction, which presents BabinskiNageotte syndrome, has been mainly reported to result from atherosclerotic occlusion of the vertebral artery. A 54-year-old housewife with right nuchal pain developed Wallenberg's syndrome followed by left hemiparesis. Diffusion-weighted magnetic resonance imaging documented fresh infarcts in the right hemimedulla and right dorsal cerebellum. Angiography revealed dissection of the right vertebral artery as a cause of the infarcts.
Introduction
Since Babinski and Nageotte described an autopsy case of ischemic lesion involving the unilateral medulla oblongata one hundred years ago (1), the identity of hemimedullary stroke has been in dispute because both medial and lateral medullary infarctions rarely occur simultaneously and vascular supplies of medial and lateral medulla usually differ. The medulla oblongata can be divided into 4 zones according to its arterial circulation; the medianzone whichis perfused by the anterior spinal artery (ASA) at the level of lower medulla and the upper bulbar branches at the level of upper medulla, the paramedian zone by ASA, posterior inferior cerebellar artery (PICA) and middle bulbar branches, the lateral zone by PICA and lower bulbar branches, and the dorsal zone by PICA and posterior spinal artery (2, 3). Dissection of the vertebral artery (VA) is a possible pathology that involves ASA, PICA, and multiple bulbar branches and causes infarctions in both the medial and lateral medulla, although such infarctions due to dissection of the VAhas not yet been reported in detail. Here we describe a patient with hemimedullary syndrome caused by unilateral VA dissection. Diffusion-weighted magnetic resonance imaging (DWI-MRI) was available for demonstration of her hyperacute ischemic lesion.
Case Report
A 54-year-old housewife without risk factors for arteriosclerosis including hypertension, diabetes, and hyperlipidemia started to suffer from right nuchal pain after one hour of swimming, which she habitually enjoyed three times a week. One month later, she suddenly felt nausea and then lost consciousness for several minutes at her home, and was admitted to a local hospital. She complained of vertigo then. The next morning, she suddenly developed weakness of the left limbs and was transferred to our stroke center. On arrival 3 hours after progression of the symptoms, she was somnolent but cooperative and oriented. Her blood pressure was 184/88 mmHgand pulse rate was 66/min and regular. Her pupils were round and isocoric. Her ocular movements were full and smooth, with multidirectional nystagmus on vertical and horizontal gaze. There was right On digital subtraction angiogram (DSA) on day 3, right VAbecame narrow from the Cl level and occluded at the level of foramen magnum (Fig. IB) . The basilar artery and its branches were intact via left VA. Anterior circulation was also intact. Tl-weighted fat-suppressed MRI on day 9
showed a crescentic hyperintense area in the right VAat the level of foramen magnumindicating intramural hematomain the false lumen (Fig. 1C) . MRA on day 22 documented recanalization of right VA to the union (Fig. ID) . T2-weighted MRI on the same day delineated medullary and cerebellar infarcts in an area identical to that in the initial DWI. Based on these findings, we finally diagnosed right VApathology as arterial dissection. Her nystagmus and right facial paresis disappeared within 2 weeks. Bulbar palsy and motor and sensory deficits in the left limbs were improvedto someextent. Ataxia in the right limb persisted. On discharge 3 weeks after admission, she needed a wheelchair for transfer.
Hemimedullary Infarction Discussion This is the first detailed case report of hemimedullary infarction due to VAdissection with radiological confirmation.
Sudden onset of symptoms, tapering occlusion and later recanalization of VA, crescent sign on MRI, and lack of atherosclerosis or cardioembolic sources indicate VAdissection as a cause of infarction in this patient (5). Neck pain was reported to precede other manifestations of VAdissection for « 12 days up to a maximumof 30 days, although headache preceded for a much shorter time (6). Thus in this case, the one-month history of nuchal pain after swimming might have been a warning sign of severe VAdissection.
Hemimedullary infarction is a rare disease. Twelve patients with infarction have been reported, to our knowledge, with pathological or radiological documentation (Table 1) (1 , 3, 7-16). All patients had a unilateral medullary lesion and a patient by Nakane et al (13) had ipsilateral cerebellar infarct in the PICA territory, like the present patient. VAocclusion was a leading vascular pathology, caused by syphilis and endartertis in earlier reports, and by atherosclerosis with hypertension or diabetes in recent reports. VAdissection was reported as an etiology of hemimedullary infarction in only one study, without a detailed case presentation (3). Spontaneous VAdissection occurs in 1 to 1.5 per 100,000 person-years, and is an important cause of ischemic stroke in young and middle-aged patients (5). This vascular disease is a frequent cause of lateral medullary infarction. A neuroradiological study indicates that more than half of patients with lateral medullary infarction had definite or probable VA dissection (17) . Contrarily, the dissection was rarely reported to cause medial medullary infarction (18, 19) . In our analysis of 1 1 patients with medial medullary infarction, only one patient (9%) was suspected to have VA dissection (19) . Another study however, reported the 3 among 7 patients (43%) with medial medullary infarction had spontaneous extracranial VA dissection (3). Thus, the frequency of VA dissection in medial medullary infarction has been disputed. Because bilateral ASAsusually supply the medial medulla and unilateral PICA supplies the lateral medulla, unilateral VAdissection does not seem to cause medial medullary infarction as often as lateral one. The initial symptomsfor the present patient correspond to PICA-territorial syndrome.
Pyramidal symptoms, resulting from medial medullary infarction, appeared on the second day. The time course suggests anterograde progression of her arterial dissection; it might have reached the orifice of PICA on the day of stroke onset, and the orifice of ASAand upper bulbar branches on day2.
In early clinical reports, hemimedullary syndrome was generally fatal, especially if complicated with respiratory disturbances. The syndrome was so uncommonthat it was difficult to make the topographical and etiological diagnoses while patients were alive. Here, the advent of new neuroimaging strategies including DWIand MRAled to definite topographical diagnosis and the probable etiological diagnosis as arterial dissection and to the immediatestart of treatment using urokinase and heparin within 4 hours after stroke progression of this patient. The quick treatment might cause transient recovery from the hemiparesis, but did not end in good functional outcome without assistance on discharge. Although intravenous and local intra-arterial thrombolysis is feasible in stroke caused by cervical arterial dissection (20, 21) , further studies are necessary to establish 
